Epidemiological research data has shown that after vaccination, in comparison with the previous years, in the vulnerable communities of Sisian and Goris region the number of positively reacted large cattle was sharply reduced and new vulnerable communities were not registered. If in 2007e2009 in Sisian region an average of 25e254 heads of cattle annually infected with brucellosis in vulnerable communities, only two years after vaccination, the number of vulnerable communities reduced to 11, and the number of infected cattle reduced to 88 heads. During the same period, in average 135 heads of cattle infected with brucellosis were recorded in 7 vulnerable communities of Goris region, and after two years from vaccination the number of heads of infected cattle reduced to 78. Presented factual data have proved the necessity of inclusion of vaccination in the list of preventive meausures against brucellosis in large cattle. Research has shown that in May and June 2012, 1.5 years later after vaccination, blood samples of 80 heads of small cattle from four communities, which were examined by RBT and agglutination reaction, had a negative reaction and were recognized as healthy. Besides, in Goris and Sisian vulnerable communities, 1.5e2 years later after the vaccination the female lambs vaccinated at 3e8 months age, had normal bear and no cases of miscarriage were recorded. Miscarriage cases were not recorded also among vaccinated mother sheep, among small cattle of other safe and vulnerable communities.
Introduction
The struggle against animal brucellosis in Armenia till 1953 was only implemented by serological diagnostic methods and by compulsory slaughter of identified sick animals. Since 1953, taking into account the compound epidemiological situation among the cattle, the vaccination of animals was included in the measures against brucellosis by Br.abortus-19 strain, and then by Br.abortus-82 strain vaccines. Results of the study prove that as a result of vaccination application in parallel with serological methods, brucellosis has been combatted in many vulnerable household farms, communities and even regions. Measures against brucellosis, which were aimed at improvement of low-income household farms through compulsory slaughter of sick animals found by serological diagnostic methods, did not give the desired result because during the regular inspections in those improved farms, cases of brucellosis of farm animals were re-recorded. This fact is explained by scientists by the long time presence of infected animals in confidential period (33e230 days) in the flock or herd, whose blood samples during that period checked by serological methods does not give any positive reaction, which means that there is not enough accumulated antibodies in the body to react with antigen. Such animals are considered sick with brucellosis and potential source of infection. This feature is specific only for brucellosis infection [1e6] .
Taking into account scientifically proved results of the retrospective analysis of epizootological studies carried out in the Soviet period (until the 1990s), it should be mentioned that the vaccination against brucellosis was methodologically justified, which ensures existence of healthy livestock with stable immunity, and being in an infected environment it is not infected by natural way, because penetrated external brucellosis pathogens in the immune organisms are destroyed by antibodies generated due to vaccination. In late 1990, only 15 vulnerable communities with brucellosis in cattle were registered in Armenia and the percentage of detected animals among the investigated ones comprised only 0.03%.
After the proclamation of independence of the Republic (in 1990), the vaccines against brucellosis have not been acquired due to subjective and objective reasons, and the vaccination of animals has been suspended. During this period, the fight against brucellosis has been carried out only by serological diagnostic methods and that with great violations.
The carried out epizootological studies showed that at present brucellosis is rather widely spread in many regions of the Republic, and in some regions the quantity of vulnerable communities is 82.0%, 77.8%, 66.7%, 63.9%, and so on, and in some communities/per one year/identified sickanimals among the livestock varied from 197 to 292 heads, etc. In summer 2014, the percentage of the infected cattle in Geghashen village of Kotayk Marz among the investigated ones comprised 41,3%.
In this respect, in the framework of "Support to Brucellosis Control"Project, implemented by the UN Food and Agriculture Organization (FAO), since autumn of 2009 till spring of2011 the pilot project of measures against brucellosis in Syunik Marz was of high importance.
The goal of the work is to justify through the appropriate studies the efficiency of vaccination against brucellosis, which will be basis for the presentation of a proposal to include vaccination in the list of complex measures against brucellosis among large and small cattle in Armenia.
Objectives and methods
Vaccination against brucellosis was implemented by RB-51 vaccine produced in Spain, which has no contraindications according to the instruction. Vaccine was injected to 4e12 months' old calves with a hypodermic method in neck, by 2,0 ml doze, and REV-1 is injected to non-pregnant mother sheep and lambs, by eye drops (1 drop into the eye) for 3e8 months old ewe lambs. During this period, the vaccination was carried out among calves aged 4e12 months e 21306 heads, as well as among the lambs aged 3e8 months, adult and non-pregnant sheep and goats À111714 heads.
The methods for vaccine usage, preventive measures, method of opening by solvents, duration of use, period of pathogen secret from organism, ensuring security of professional performing vaccination groups, etc. were implemented in accordance with the regulations stipulated in the instructions of vaccines. In communities during the vaccination the professional groups recorded the type of animal, number of heads, height, date of birth, number of ear tags and contact information of the owner in the form designed in advance. Availability of antibodies in the organisms of vaccinated large and small cattle, as well as duration of accumulation, is determined 3, 6, and 12 months after vaccination.
Serological examination of taken blood samples were performed by Rose Bengal Test and reaction of agglutination (diluted 1:25 up to 1:800 ratio for small cattle, and 1:50 to up to 1:800 ratio for large cattle).
In May and June 2012, in order to confirm or to exclude the possible existence of brucellosis among the vaccinated large and small cattle, in autumn, 2009 and in spring, 2010 blood samples were taken from 20 heads of large and small cattle per 2 vulnerable communities of Goris region and per other 2 vulnerable communities of Kapan region and then those samples were examined by Rose Bengal Test and agglutination method in the laboratory of Syunik Marz. The name of the owner-farmer, number of cattle ear tags, age of the animal at the moment of taking blood during vaccination and after vaccination were included in the lists of blood samples taken from the communities. According to the data recorded in the lists of animal blood samples, the vaccinated calves were 2.4e2.6 years, and lambs were 1.8e2.2 years old.
Results and analysis
Research results has revealed that 3, 6 and 12 months after vaccinating 4e12 months' old calves by RB-51 vaccine, examination of blood samples by Rose Bengal Test and method of agglutination showed that no positively reacted animals were found. The received data confirm the opinion stated in the instruction that RB-51 vaccine for serological methods does not produce any humoral antibodies. In this case, the immunity of vaccinated animals against brucellosis pathogens occurs via cellular immunity, which is directly related to brucellosis vaccine virus preparation technology. This view is confirmed by the fact that the blood samples of 4e12 months' old calves vaccinated in autumn 2009, which were kept in the groups and herds infected by brucellosis till summer 2012, did not respond positive by serological reactions, and no miscarriage cases were recorded among pregnant animals after vaccination.
This fact is substantiated by the fact that the vaccine causes lasting immunity against brucellosis in calves which ensures possibility not to be infected in the case of direct contact with sick animals.
Over the last 10 years Kapan region was safe with regards of brucellosis, but the livestock of the communities of the region was included in the vaccination pilot project in order to exclude the possibility of infection in a natural way. After 1.5 years of vaccination the blood samples of large and small cattle also showed negative results by serological method. In this case, it was also excluded the opinion that the brucellosis vaccine, prepared by live inactivated pathogens, can cause disease in animals.
The results of evaluation of vaccination efficiency are shown in Tables 1 and 2 . Table 1 shows that after vaccination in the vulnerable communities of Sisian and Goris region the number of positively reacted large cattle was sharply reduced and new vulnerable communities were not registered. Thus, if in 2009 in 13 vulnerable communities of Sisian region about 340 heads of cattle were infected with brucellosis, only three years after vaccination, the number of vulnerable communities reduced to 11, and the number of infected cattle reduced to 42 heads or in 8 times. In 2009e2010 in 7e8 vulnerable communities of Goris region, 116e123 heads of cattle infected with brucellosis were recorded, and after vaccination the number of heads of infected cattle reduced to 28 or in 4,4 times. Table 2 shows that 237 heads of infected sheep and goats were identified in 22 vulnerable communities of Sisian region in 2009. Due to vaccination, the animals have not been examined by serological methods. The results of research conducted in 2012e2014, showed a dramatic decrease in the number of infected animals up to four heads, or 59.2 times. 84 heads of infected sheep and goats were identified in 7 vulnerable communities in Goris region. In subsequent years, a decrease in the number of vulnerable areas and infected animals was noticed; in 2014 it comprised 4 and 22, respectively. It has been revealed that all responded animals from cattle herds were cows, which have not been vaccinated. Moreover, the vaccination tattooing has not been detected in the ears of the responded sheep and goats.
Presented factual data have proved the necessity of inclusion of vaccination in the list of preventive meausures against brucellosis in large cattle.
After the utilization of REV-1 vaccine among small cattle, humoral immunity is formed in the organisms, and its presence is confirmed by availability of high titer of antibodies in blood serum. 3 and 6 months later after vaccination, they had reduction of tension in humoral immunity by 4 þ and 3 þ crosses during dilution of blood serum by 1:200 and.
1:400 by serological method, and after 12 months by 2 þ and 3 þ crosses. According to the scientific data, the absence of humoral immunity in vaccinated cattle organisms is not an indicator of absence of immunity against brucellosis in the organism, as in this case humoral immunity (non-sterile) is replaced by cellular immunity (sterile). Research has shown that in May and June 2012, 1.5 years later after vaccination, blood samples of 80 heads of small cattle from four communities, which were examined by RBT and agglutination reaction, had a negative reaction and were recognized as healthy. Besides, in Goris and Sisian vulnerable communities, 1.5e2 years later after the vaccination the female lambs vaccinated at 3e8 months age, had normal bear and no cases of miscarriage were recorded. Miscarriage cases were not recorded also among vaccinated mother sheep, among small cattle of other safe and vulnerable communities.
Conclusion
The research results indicate that the experimental pilot project of vaccination of large and small cattle against brucellosis Table 2 Results of serological investigations against brucellosis in sheep and goats.
implemented in Syunik Marzcan be evaluated efficiently.
It is necessary to include vaccinations in the list of preventive measures for the elimination of brucellosis in Republic of Armenia, due to which the sustainable immunity of the animals will save them from being infected by natural way.
